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\ffice Action Summary 


Application No. 

10/664 t 983 


Examiner 

Ted Kim 


Applicant(s) 

BOURGON, DONALD PIERRE 


Art Unit 

3746 


2&Q£$ t?Tho MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Penodfor Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 


Status 

1)S Responsive to communication(s) filed on 09 February 2004 . 
2a)D This action is FINAL. 2b)IS This action is non-final. ^ 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is o 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 1^8 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) 13 Claim(s) 1^8 is/are rejected. „ >;i 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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Application Papers ^ 

9)13 The specification is objected to by the Examiner. 

10)H The drawing(s) filed on 09 February 2004 is/are: a)D accepted or b)M objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 


Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. 


3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Attachment(s) 

1 ) H Notice of References Cited (PTO-892) 

2) [D Notice of Drafts person's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date . 


4) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 


U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 


Office Action Summary 


Part of Paper No./Mail Date 20050404 
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Art Unit: 3746 


DETAILED ACTION 

1 . The informal drawings of 02/09/2004 are not of sufficient quality to permit ready 
reproduction. Furthermore, the figure labels obstruct portions of the figures and should . ^ 

( ifl! 

be not be placed in the middle of a figure but to the top, side, or bottom. Accordingly, ^€P^* 
replacement drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to ^^vR^^ 
this Office action. The replacement sheet(s) should be labeled "Replacement Sheet" in 
the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of the drawing 
figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. 

Specification 

2. The following guidelines illustrate the preferred layout for the specification of a 
utility application. These guidelines are suggested for the applicant's use. 

Arrangement of the Specification 

As provided in 37 CFR 1.77(b), the specification of a utility application should 
include the following sections in order. Each of the lettered items should appear in upper 
case, without underlining or bold type, as a section heading. If no text follows the section 
heading, the phrase "Not Applicable" should follow the section heading: 

(a) TITLE OF THE INVENTION. 

(b) CROSS-REFERENCE TO RELATED APPLICATIONS. 

(c) STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT. 

(d) INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A 

COMPACT DISC (See 37 CFR 1.52(e)(5) and MPEP 608.05. Computer 
program listings (37 CFR 1.96(c)), "Sequence Listings" (37 CFR 1.821(c)), 
and tables having more than 50 pages of text are permitted to be submitted 
on compact discs.) or 
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REFERENCE TO A "MICROFICHE APPENDIX" (See MPEP § 
608.05(a). "Microfiche Appendices" were accepted by the Office until 
March 1,2001.) 

(e) BACKGROUND OF THE INVENTION. 

(1) Field of the Invention. 

(2) Description of Related Art including information disclosed under 37 
CFR 1.97 and 1.98. 

(f) BRIEF SUMMARY OF THE INVENTION. 

(g) BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE 

DRAWING(S). - Note this section is required and completely missing 
any description of Figures 1-4 

(h) DETAILED DESCRIPTION OF THE INVENTION. 

(i) CLAIM OR CLAIMS (commencing on a separate sheet). 

(j) ABSTRACT OF THE DISCLOSURE (commencing on a separate sheet). 

(k) SEQUENCE LISTING (See MPEP § 2424 and 37 CFR 1.821-1.825. A 
"Sequence Listing" is required on paper if the application discloses a 
nucleotide or amino acid sequence as defined in 37 CFR 1.821(a) and if the 
required "Sequence Listing" is not submitted as an electronic document on 
compact disc). 


3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 1-8 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 


5. Claims 1-8 are rejected as failing to define the invention in the manner required by 
35 U.S.C. 112, second paragraph. 

The claim(s) are narrative in form and replete with indefinite and functional or 
operational language. The structure which goes to make up the device must be clearly 


Claim Rejections - 35 USC §112 


regards as the invention. 
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Art Unit: 3746 ^ ^ ^ 

and positively specified. The structjife must be organized and correlated in such a ^ ^ 

/ 3 r 

manner as to present a compete operativ e device. The claim(s) must be in one sentence v s ~' 
^ V 

form only. Note the format of the claims in the patent(s) cited. < ^ q 

Claim Rejections - 35 USC §102 ~* & 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that ^ < 

form the basis for the rejections under this section made in this Office action: ^ 

A person shall be entitled to a patent unless - ^ -* o In 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on. 

sale in this country, more than one year prior to the date of application for patent in the United States. ^ y ^ 

Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by CA b ° ' 

2,282, 182 or CA 2299746. Applicant's previously filed Canadian patent applications ' <d 



^/"~~ published 2/25/2001 and 08/22/2002 respectively disclose the catalytic coating of the 
UU\!^(W^urfaces of the IC 
^ " of the "claims" are 

8. In all of the following references, the presence of the catalyst will perform the y-j 
functions "claimed" by applicant including: reducing tMe activation energy, increasing & 
the rate of combustion, reducing "missing" or "flanieout", increasipg engine mean ^ ^ 
effective pressure, increasing power output, increasing thermal efficiency, cleaner ^ 

</ ^ . . r\ ^ 

exhaust gases, allowing for greater ignition advance or higher compression ratio, etc. ^ IS 
l/ These are inherent capabilities of using the catalyst with the IC engine or Gas turbine £ 
engine t! 4 ^ f |^ 
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Art Unit: 3746 

9. Claims 1-8 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
Tulnun (4,330,340), Brads teee t et al (2,978,360), Diass ct ctl (1,612,880), I Tngi Tm - 
; (1,577)64 l).^Each of these references teaches a catalytic liner on all the internal 
combustion engine components^ — ^ 5>o cl^es £l\&lM>L$l(/^f 
Totman (4,530,340) teaches catalytic liner 12, 18. )frQ& 
Brass et al teach a catalytic coating on the combustion chamber surfaces (see col.yfi, lines 
56-col. 6, lines 12). 

Bradstreet teaches a catalytic coating 12, 13, 14, 15 (see col. 5, lines 9-15).. 


Hagino teaches a catalytic coating 7 on the combustion chamber surfaces. 

10. Claims 1-8 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by any 

of Weil et al (5,355,668), Hums et al (5,946,917), Correa (5,460,002), and Pfefferle et al 

(4,603,547). 

Weil et al teach a catalytic coating on any and all gas turbine components including 
combustor and turbine in the flow path (col. 3, lines 28-58). This will inherently reduce / 
relighting in case of flameout. ir^ 
Hums et al teach a catalytic coating 12 on the gas turbine combustor. This will inherently 
reduce relighting in case of flameout. 

Correa teaches a catalytic coating 26 on the gas turbine combustor. This will inherently 
reduce relighting in case of flameout. 

Pfefferle et al teach a catalytic coating 22 on the gas turbine combustor. This will 
inherently reduce relighting in case of flameout. 
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Art Unit: 3746 

Claim Rejections - 35 USC §103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over any of 
Hums et al (5,946,917), Correa (5,460,002), Totman (4,530,340), Bradstreet et al 


(2,978,360), Brass et al (4,612,880), and in view of any of Hagino (4,577,61 1), Weil 
(5,355,668), CA 2,282,182 and CA 2299746. The claims are unclear as to what extent 
they claim the use of a platinum catalyst (appears only in claim 1 and not the rest). Hums 
et al (5,946,917), Correa (5,460,002), Totman (4,530,340), Bradstreet et al (2,978,360), 
Brass et al (4,612,880) all teach a catalytic coating on the combustor surfaces. To the 
extent which platinum is not disclosed, Hagino (4,577,611), Weil (5,355,668), CA 
2,282,182 and CA 2299746 all explicitly disclose the use of platinum catalysts for either 
the IC engine or gas turbine engine. It would have been obvious to one of ordinary skill 
in the art to employ platinum as the catalyst, as a well k nown catalyst used in catalyti c 
combustion and known for its strength and/or longevity, and/or suitability for this 
application. t 
13. An examination of this application reveals that applicant is unfamiliar with patent 
prosecution procedure. While an inventor may prosecute the application, lack of skill in 
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Art Unit: 3746 

this field usually acts as a liability in affording the maximum protection for the invention 
disclosed. Applicant is advised to secure the services of a registered patent attorney or 
agent to prosecute the application, since the value of a patent is largely dependent upon 
skilled preparation and prosecution. The Office cannot aid in selecting an attorney or 
agent. 

Applicant is advised of the availability of the publication "Attorneys and Agents 
Registered to Practice Before the U.S. Patent and Trademark Office." This publication is 
for sale by the Superintendent of Documents, U.S. Government Printing Office, 
Washington, D C. 20402. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 
and every other Friday. 

The fax numbers for the organization where this application is assigned are 

703-872-9306 for Regular faxes and 703-872-9306 for After Final faxes. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler, can be reached on 571-272-4834. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist of Technology Center 3700, whose 
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Application/Control Number: 10/664,983 Page 8 

Art Unit: 3746 

telephone number is 703-308-0861. General inquiries can also be directed to the Patents 
Assistance Center whose telephone number is 800-786-9199. Furthermore, a variety of 
online resources are available at http://www.uspto.gov/niaiu/patents.htm 

Ted Kim Telephone 571-272-4829 

Primary Examiner Fax (Regular) 703-872-9306 

April 4, 2005 Fax (After Final) 703-872-9306 

Technology Center 3700 Receptionist Telephone 703-308-0861 

Patents Assistance Center Telephone 800-786-9199 
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Un organisme 
d'lndustrie Canada 


Canadian 

Intellectual Property 
Office 

An agency of 
Industry Canada 


CA 2299746 A1 2001/08/22 

(2D 2 299 746 

d2) DEMANDE DE BREVET CANADIEN 
CANADIAN PATENT APPLICATION 

(13) A1 


(22) Date de depot/Filing Date: 2000/02/22 

(41) Mise a la disp. pub./Open to Public Insp.: 2001/08/22 

does [A<i\~ wia(v^ 


if 


(51) Cl.lnt. 7 /lnt.CI. 7 F23R 3/40, F02C 3/00 

(71) Demandeur/Applicant: 
BOURGON, PIERRE, CA 

(72) Invehteur/lnventor: 
BOURGON, PIERRE, CA 


4& 


(S 


(54) Titre : CONVERTISSEUR CATALYTIQUE DE TURBOREACTEUR 
(54) Title: JET ENGINE CATALYTIC CONVERTER 


I Ws 


(57) Abrege/Abstract: 

The JET ENGINE CATALYTIC CONVERTER is a catalytic converter built into the engine. This invention uses platinum(Pt) t the 
primary catalyst used in automobile catalytic converters. Pt is anodized onto all the metal parts of the combustion chamber and 
in the turbine, except for any bearings that may be used in these stages. This catalyzes some of the air/fuel mixture in the 
engine where it can do useful work to propel the aircraft. It only needs to use Pt. However if other more economical catalysts are 
available, they could also be used provided they are effective. 
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CA 02299746 2000-02-22 


Abstract 


The JET ENGINE CATALYHCXONVERTER is analytic converter built into the engine. This 
invention uses platinum(Pt), the pftmary cata#st used in automobile catalytic converters. Pt is 
anodized onto all the metal parts of tfle combustion chamber and in the turbine, except for any 
bearings that may be used in these stage*^Tvhis catalyzes some of the air/fuel mixture in the engine 
where it can do useful work to propel the aircraft It only needs to use Pt. However if other more 
economical catalysts are availaljfe, they could aHp be used provided they are effective. 
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CA 02299746 2000-02-22 


Specifications 


The INTERNAL COMBUSTION ENGINE is a transducer that converts thermal energy into 
mechanical energy. In an internal combustion engine, the NET EFFICIENCY of the engine is 
determined by the THERMAL EFFICIENCY, and the MECHANICAL EFFICIENCY. NET 
EFFICIENCY is determined by how much fuel is needed to produce Ihp. THERMAL EFFICIENCY 
is determined by how much of the fuels' chemical potential energy is converted into heat. 
MECHANICAL EFFICIENCY is determined by how much of the heat used by the engine is 
converted into mechanical energy after friction losses. 


Heat in 


Power out = 


( mass in grams x potential energy/g ) x ( percentage of fuel burned/ 1 00) 
heat in x efficiency fa — Ia^^I" I ^ ~ \^6^T 


This invention makes use of unused energy that normally would be wasted. This device to causes 
the engine bums a higher percentage of the air/fuel charge in the engine. As this patent is not for any 
specific engine but jet engines in general, the thickness of plating will depends much on the engine 
in question. The plating needs to be as thin as possible. This is so it will not only get hot as fast as 
possible. This will also improve durability as it will be less susceptible expansion damage. 


Notes 



This invention is intended to be as transparent as possible. There should be no need to alter the 


shape of any part s jn the eqgjneJThe standard air/fuel mixture can be used. 
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Claims 

1 . The engine will be more responsive. 

2. The engine will be smoother. 

3. The engine will gain more thrust across the power band. 

4. The engine will last longer because there will be fewer bi products such as carbon and 
unburned fuel to contaminate the engine. 

5. There will be about an increase in fuel economy depending on the engine and increased 
range. 


4/4/05, EAST Version: 2.0.1.4 


THIS PAGE BLANK (uspto) 


O P I c 

Office de la propri6t6 
1ntellectuelle du canada 



CI PO 

Canadian Intellectual 
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(12)(19)(CA) 


Demande-Application 



(21) (Al) 2,282,182 
(22) 1999/08/25 
2^(43) 2001/02/25 


(72) BOURGON, PIERRE, CA ^SU^^> l/)U \ &&^>ly ^ 
(71) BOURGON, PIERRE, CA \s\lfP/J & & O \ 

(51) IntCl 6 F02B 51/02, F02F 3/14 \P / bb^i \ 7^ 3 ficT^^ 
(54) CONVERTISSEUR CATALYTIQUE POUR CHAMBRE DE 

COMBUSTION 
(54) COMBUSTION CHAMBER CATALYTIC CONVERTER 



eciA 
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(57) The COMBUSTION CHAMBER CATALYTIC CONVERTER is a catalytic converter built into the engine. This 
invention uses platinum(Pt), the primary catalyst used in conventional catalytic converters is anodized on top of the 
piston, inside of the combustion chamber carved into the bottom of the heads and the bottom of the valve if necessary. 
This catalyzes some of the air/fuel mixture that would normally be burned off in the convention catalytic converter 
where in the engine where it can do useful work to run the vehicle. It is designed to do exactly as the GASAVER, 
produced by the national fuel saver company. However this invention is intended to be built into engines of production 
vehicles that run on gasoline as a primary catalytic conversion stage. It only uses one catalyst Pt. 
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CA 02282182 1999-10-15 


Abstract 


The COMBUSTION CHAMBER CATALYTIC CONVERTER is a catalytic converter built into 
the engine. This invention iiseWtinum(Pt), the nrunary catalyst used in conventional catalytic 
converters is anodized on top of theWm, inside^Fthe combustion chamber carved into the bottom 
of the heads and the bottom of the vaWif necessary. This catalyzes some of the air/fuel mixture 
that would normally be burned off in the^vention catalytic converter where in the engine where 
it can do useful work to run the vehicle/ft is d^skned to do exactly as the GASAVER, produced by 
the national fuel saver company^lowever thisNnvention is intended to be built into engines of 
production vehicles that run on/gasoline as a primatycatalytic conversion stage. It only uses one 
catalyst Pt. 
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Specifications 


The INTERNAL COMBUSTION ENGINE is a transducer that converts theimal energy into 
mechanical energy. In an internal combustion engine, the NET EFFICIENCY of the engine is 
determined by the THERMAL EFFICIENCY, and the MECHANICAL EFFICIENCY. The NET 
EFFICIENCY is determined by how much fuel is needed to produce lhp. The THERMAL 
EFFICIENCY is determined by how much of the fuels' chemical potential energy is converted into 
heat minus the sum of heat rejected in the exhaust and heat lost and carried away by the cooling 
system. The MECHANICAL EFFICIENCY is determined by how much of the heat used by the 
engine is converted into mechanical energy after friction losses. 


Heat in = ( mass in grams x potential energy/g ) x ( percentage of fuel bumed/100) 

- ( heat rejected + heaf lost ):£ £j; 
Power out = heat in x efficiency = heat in^i^^lo^ 1/ l/ 


This invention makes use of enerW that normalJ^Svould be wasted as it is burned of in the catalytic 
converter located in the exhaust/ai^in^^device to make the engine bum a higher percentage 
of the fuel in the engine. As this patei^^o^for any specific engine but gasoline engines in general, 
the thickness of plating will depend^ucVon the engine in question. For example, an engine with 
a redline of 4000rpm will not ne^platifiga? strongly as an engine with a redline of 8000rpm. 



invention is intended to be as transparent as possible. There should be no need to alter the 



as the 


shape of any parts in the engine. The standard air fuel mixture of 14.7:1 can be used 
computer knows, the car is going down a hill. 

~ """coke it ±3& 
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Claims 


1 . The engine will be smoother. 

2. Improved driveability. 

3. The engine will be more responsive. 

4. The engine will gain more torque across the power band, more at the lower end and less at 
the top end. 

5. The engine will last longer because there will be fewer byproducts such as carbon and 
unburned gasoline to contaminate pistons, heads, cylinders and lubrication system and 
destroy rubber gasfets, o-ring and oil. Air and fuel filters will last longer because of the 
reduction of air and fuel that will have to be passed through them. 

6. There will be about a 20% to 30% increase in fuel economy depending on the engine and 
increased range. 

It will be impossible* 'to remove :this a catalytic converter without spending a significant 
amount of time or money. 

The engindwill be abl&Jtflolerate higher compression ratimwhhout requiring higher octane 
fuel. This^^l no^e the case when the engine isegnTcold, however, the computer will 
likely retard tljp^iition timing advance to about^^TT%grpes which will prevent knocking 
during) 

9. Under hood temperatures will be reduced by eliminating much of the heat produced by 
catalytic conversion. 
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COMPRESSION 


EXHAUST 



POWER EXHAUST 

Figure 6-27 Two-stroke diesel engine cycle. 

however, is quite different. Tor one thing, the rotary 
engine uses a rotating motion rather than a reciprocating 
moiiu... In addition, it uses ports rather than valves for 
controlling the intake of the air/fuel mixture and the 
exhaust of the combusted charge. 

The heart of a rotary engine is a roughly triangular 
rotor that "walks" around a smaller, rigidly mounted gear. 
The rotor is connected to the crankshaft through addi- 
tional gears in such a manner that, for every rotation of 
the rotor, the crankshaft revolves three times. The tips 
of the triangular rotor move within the housing and are 
in constant contact with the housing walls. As the rotor 
moves, the volume between each side of the rotor and the 
housing walls continually changes. 

Referring to Figure 6-28, when the side of the rotor 
is in position A, the intake port is uncovered and the 
air/fuel mixture is entering the upper chamber. As 
the rotor moves to position B, the intake port closes 
and the upper chamber reaches its maximum volume. 
When full compression has reached position C, the 2 
spark plugs fire, one after the other, to start the power 
stroke. At position D, rotor side A uncovers the exhaust 
port and exhaust begins. This cycle continues until posi- 


(A) 


(C) 


Figure 6-28 Rotary engine cycle 
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Figure 6-29 Typical stratified charge engine. 

tion A is reached where the chamber volume is at mini- 
mum and the intake cycle starts once again. 

The fact that the rotating combustion chamber 
engine is small and light for the amount of powerit pro- 
duces makes it attractive for use in automobiles.*Using 
this small, lightweight engine can provide the same per- 
formance as a larger engine. However, the rotary engine, 
at present, cannot compete with the piston gasoline 
engine in terms of durability, exhaust emission control, 
and economy. 

tratif ied C harge Engin e V\ 0 

lie stratifiecT charge engine (Figure 6-29) combines the 
features of both the gasoline and diesel engines. It differs 
from the conventional gasoline engine in that the air/fiiel 
mixture is deliberately stratified to produce a small, rich $ 
mixture at the spark plug while providing a leaner, 


^Th 
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more efficient and cleaner^ming main mixture . Inaddi- 
nnn. the air/fuel mixture is swirled for more complete 
rn mbustion. 

. Referring to position A in Figure 6-30, a large 
amount of very lean mixture is drawn through the main 
intake valve on the intake stroke to the main combustion 
chamber. At the same time, a small amount of rich mix- 
ture is drawn through the auxiliary intake valve into the 
precombustion chamber. At the end of the compression 
stroke in position B, the spark plug fires the rich mix- 
ture in the precombustion chamber. As the rich mixture 
ignites, it in turn ignites the lean mixture in the main 
chamber. The lean mixture minimizes the formation of 
carbon monoxide during the power stroke (position C). 
In addition, the peak temperature stays low enough to 
minimize the formation of oxides of nitrogen, and the 
mean temperature is maintained high enough and long 
enough to reduce hydrocarbon emissions. During the 


ly into the cylinders . During the intake stroke, the intake^ 
valve remains open for a longer than normal time. This" & 
prevents compression from occurring until the piston has ^ 
moved one-fifth of the way toward TDC. Then the valve "<J 
closes and compression occurs . Because of the length- <$) 
ened intake stroke and the constant supply of air from the 
supercharger the cylinder is filled with air and fuel , Thj^ <g 
is something that doesn't happen often in a four-stroke 
engine. The shortened compression stroke keeps com- 
pression ratios and cylinder temperatures low. The power 
stroke begins as soon as the piston is ready to move its 
bore and continues until it reaches BDC. This longer 
power stroke provides more torque and increased effi- 
ciency. The exhaust stroke is much the same as that in a 
four-stroke engine. 

Those who conduct road tests of Mazdas with a 
Miller-cycle engine always remark on the smooth opera- 
tion and delivery of power from the engine. Most review- 


c , ^ v _ twv. KlvJll tuna u^uvcij ui puwci ii ui ii u ic engine, most review- * 

exhaust stroke (position D) the hot gases exit through *J/evs are surprised that an engine so small can perform so" \ 
the exhaust valve. ^ well. Perhaps this technology will be used in more / 


the exhaust valve. 

A great deal of. automobile engineering research, espe- 
cially by Japanese and European manufacturers, is being 
done on these engines. In fact, the Honda CVCC engine 
uses a stratified charge design. This engine uses a third 
valve to release the initial charge. The stratified charge 
combustion chamber has three important advantages. It 
produces good part-load fuel economy can ru n efficient^ 

Jy on low-octane fuel, and has low exhaust emission s. 

i 

JVi nier-Cyde Engines — > v \0 etAol O^CX^>C^ 
A version of the Miller-cycle engine is the base powerplant 
in late-model Mazda Millennias. This engine design is a 
modification of the four-stroke engine. During the intake 
stroke, a supercharger feeds highly compressed air to an 
intercooler. This cooled, but compressed, air is fed direct- 
ly 




well. Perhaps this technology will be used in more car 
models in the future. 

Electric Motors - iX^e I e&S UiA^<' I 
In recent years, there has been much talk about electric 
cars. In fact a few have been introduced to the public; the jS v 
most notable of them is General Motors' EVl (Figure 6 
-31). This car was released with huge electric motors and- 
a large bank of lead-acid batteries. It has excellent accel- 
eration and very quiet operation. The biggest problem is' . 
the distance it will travel before the batteries need to be ^ 
recharged. General Motors is switching to nickel metal 
hydride (NiMH) batteries, which shouid give the car a 
160-mile range between charges. One of the alluring 
aspects of electric cars is the lack of an exhaust; therefore, 
they emit no pollutants. They also use no fossil fuels. 

Use of electric cars may be more widespread in the 
future, but this will depend upon the development of(^0 
batteries that can extend the range of operation. Other 
auto manufacturers have developed electric-powered 
vehicles, most of them designed as commuter vehicles. 
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